For the first time we derive a simple formula for the throughput, optimum window and frame sizes of IrDA IrLAP protocol. For 16Mbps links the use of the proposed window size of 127 frames makes the link performance worse at higher line BER.
Introduction
IrDA infrared wireless ports are populating millions of products such as laptops, printers, personal digital assistants and mobile phones every year [1] . The data rate options range from 115.2Kbps, 1.152Mbps, 4Mbps and 16Mbps. The IrDA standard specifies link BER less than 8 
10
− for a link operating from 0 to at least 1m. The hardware is driven by the IrDA link layer protocol IrLAP [2] . This work is concerned with the study of maximising the link throughput by selecting optimum parameters for IrLAP. The parameters for maximum throughput for any BER are of great interest to link designers. Performance analysis of IrLAP protocol using the concept of virtual transmission time was presented in [3] and the significance of window size N and other link parameters was presented in [4] . We use a new analytical model, which allows the derivation of a simple and intuitive equation for the IrLAP throughput. Based on this equation we derive optimum parameters for frame length and window size. The results give us insights for the optimum control of the link for maximum throughput. 
Analysis
In order to calculate the link throughput a mathematical model is developed using the concept of "window transmission time". It determines the number of correct in sequence frames received in a complete N frame window transmission and the time needed for that transmission.
We derive that the frame throughput f D is given by:
Intuitively, (2) reveals that f D , is given by the number of correct frames transmitted before an error occurs, (term (1-p)/p), times the probability of an error in a window
, divided by the average window transmission time.
Differentiating (2), and to a very good approximation we can derive the following optimum values for window size N and frame size l.
The optimum values (3), reveal that maximum throughput is achieved when the product of the probability of an error in the window, ( ≈ b Nlp ), times the number of bits to be retransmitted due to the error, (which on average is half the window,( 2 / Nl )), must be equal to the acknowledgement time in bits, ( C t ack ), plus the number of the overhead bits in the window, ( Nl ').
Results
Using (2), we plot Fig.1 factor causing decrease in throughput is the retransmission of frames with errors. Fig.3 reveals that the effect of t Fout timer is significant for high BER. Fig.3 also shows that if a small t ta value is implemented, in comparison to I t , throughput is not significantly affected. Fig.4 shows the optimum frame size and optimum window size for any BER resulting to maximum throughput. The corresponding optimum throughput is shown in Fig. 1 . 
